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cent. of their cases in the Crimea and the English 92'5 
per cent. In the American war the death rate was 90 
per cent. From a consideration of the facts arrived at 
in regard to the bodily damage inflicted by the small 
caliber bullet in the Spanish- American, Greco-Turkish, 
Philippine, and Indian frontier wars these conclusions 
may be laid down : 

That while the modern army firearm leaves noth
ing to be desired as a humane weapon, it hardly 
fulfills the special purpose for which it has been de
signed. 

That owing to the velocity with which the bullet of 
a modern rifle travels, there is but little fear of pieces 
of clothing being carried into the wound, and. in con
sequence, the danger of infection by these means is 
very considerably reduced. 

That the wound,; produced are. as a rule, much less 
serious than when bullets of a larger caliber are used. 

That the velocity of a bullet fired from any one of 
the new rifles is so great that it does more damage at a 
distance than at close quarters. 

And, lastly, that abdominal wounds effected by bul
lets fired from weapons of the newest type are in a high 
degree fatal.-Medical Record. 

THE T RAINING OF A MODERN CAY ALRY
MAN. 

THE training of an infantryman in a European army 
is essentially the training of a man; but the training 
of a cavalryman is the training of a man and of a horse. 
'1'0 teach a foot-soldier how to use his arms, how to 
act with his fellows, to receive commands, and to obey 
them intelligently, is not the easiest task in the world; 
but how much more difficult must it be to convert a 
horse from a purposeless. thoughtless animal into an 
active factor in a great fighting organism. 

The stern requirements of modern military education 

signated by the phrases mentioned are not states made 
up of such a feeling of incompetency, but are very com
plex affairs; and third, that these mental states are in 
no sense parallels or measures of the decrease in ability 
to do mental wOI·k. 

We have been accustomed to think of mental work 
in terms of mechanics. The mind has been supposed 
to lose its power to work as a rubber ball loses its 
power to bound. As the ball rebounds to a lesser and 
lesser height, so the mind has been supposed to think 
with less and less vigor. We have talked as if sleep 
charged the mind with mental energy as a current 
might charge a storage-battery with electricity, and 
that then the mind had this stock to spend. As it 
spent it. it could exert less and less energy in its think
ing. One could easil)' show the impropriety of such 
views by demonstratlDg the inconceivability that the 
complexity of mental action should fit so simple a 
scheme, but it is also useful to show the same thing by 
proof that in the case of certain people the mind does 
not lose its power to do work from having done large 
amounts of it. My experiments show in certain indi
viduals no decrease in amount, speed or accuracy of 
work in the evenings of days of hard mental work over 
mornings or in periods immediately following pro
longed mental work over periods preceding it. 

So far as these and many other experiments go, they 
all agree in denying that the cause for a decreased 
amount of mental work is such a simple lessening of 
some one factor, mental energy or whatever one cares 
to call it. They would affirm. on the contrary, that we 
did less work when tired, not because this stock of 
mental energy was running low, but because ideas of 
stopping, of .. taking it easy," of working intermittently 
came in and were not inhibited; because feelings of 
boredom led to their consequences of leaning back in 
one's chair, looking a t  the clock, etc.; because a cer
tain feeling of physical strain weakened one's impulse 

A DIFELCUL'.r F.mAT OF HORSEMANSHIP. 

demand as much of the horse as of his rider. In every 
European army, numerous trainers are constantly en
gaged in teaching horses certai.n lessons which they 
must master before they can form part of a cavalry 
regiment. These four-legged recruits are taught to 
stand unflinchingly before the flash of a gun. to re
spond to every movement of the rider's hands or of his 
knees, to swim across deep streams, to climb and de
scend steep hillsides. 

As an example of the difficult feats performed by 
European troopers, we have reproduced a picture of an 
Italian cavalryman of the famous Tor di Quinto school 
descending a steep hill. The Italian army. it should be 
remembered, may at some time be called upon to fight 
in the Alps. For this reason the Italian cavalryman 
and his horse are taught not only to clamber up hills 
like an antelope, but also the still more ditlicult feat 
of descending them. The feat which we have illus
trated is said to be one most commonly performed at 
Tor d i Quinto. 

MENTAL FATIGUE.* 
THE purpose of this article is to give a preliminary 

report of sOllle experiments on mental fatigue made by 
the writer. It is expected that they will later be pre
sented in detail, and accordingly only the method and 
theoretical conclusions will be now stated. 

Mental fatigue may mean either the fact of incom
petency to do certain mental work or a feeling of in
competency which parallels the fact or the feeling or 
feelings denoted by our common expressions " mentally 
tired," .. mentally exhausted." Among the conclusions 
to which the experiments have led are the following: 
first, that the fact of incompetency is not what it has 
been supposed to be; second. that there is no pure 
feeling of incompetency which parallels it and is its 
sign, that consequently the mental states ordinarily de-

• From ScIeuce. 

to read. write or translate; because sleepiness clouded 
our mental vision; because 'headaches or eye-aches 
tended naturally to inhibit the processes which caused 
them, etc. 

As to the pure feeling of incompetency, I fail utterly 
to find it in myself or to get any intelligible account of 
it from others. Atter one separates out from the feel
ings of mental fatigue the factors just mentioned, es
pecially the feelings of physical pain and strain. the 
feelings of mental nausea at. certain ideas, and the 
feeling of sleepiness, I do not think that he will find 
anj'thing left that is worth naming. 

That the feelings of fatigue which we do have are 
not proportionate concomitants with the decreasing 
ability to do mental work is shown by the fact that all 
the persons in our experiments reported a large measure 
of such feelings in cases where their mental work was 
quite up to the average. In general, a comparison of 
the introspective records of feelings with the actual 
mental ability displayed shows that the former are not 
a parallel or measure of the latter. 

The quantitative results obtained would seem to 
show that the degree of real inability caused by mental 
work was very much less than has been supposed; that 
in ordinary life nature warns us by the complex feel
ings mentioned not to work mentally some time before 
we are really incapacitated for work. They would 
also suggest that the results which those investigators 
who have sought to measure mental fa.tigue in school 
children have obtained were due to the use of methods 
which did not measure the inability, but the distaste 
for mental work. of the children. One is tempted to 
put forth the paradox that real mental incompetency 
is the rarest of all reasons for stopping or decreasing 
mental effort. 

The methods used to estimate the ability to do men
tal work are to some extent new and so worth mention. 
The chief was the mental mUltiplication of three figures by three (e. g., 794X683), of two figures by three, 
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and in some cases forir by four. This work, at least 
for the subjects of these experiments, required the nt
most concentration. It is very fatiguing (in the 
ordinary sense of the word). Any interruption or dis
tracting influence is felt at once and makes successful 
work impossible. So one would suppose that it ought 
to show the influence of decreasing power to do mental 
work as clearly as could anything. The amount of 
wOJ'k and the mistakes can be easily and accurately 
recorded. 

Another method involved the addition of columns of 
twenty numbers, each of five figures. This does not 
require close concentration, but the work done should 
show pel'fectly the fact of ment:ll fatigue in so far as 
that involves the accuracy aud speed of associations 
between ideas. The speed and accuracy of discrimina
tion of the lengthb of lines and of the perception of 
letters were also used. The tests were arraJlged so as 
to eliminate the effects of practice. 

EDWARD THORNDIKE. 
Western Reserve University. 

ELEVATORS. * 
By CHARLES R. PRATT, Montclair, N. J., Member of 

the Society. 
'fHERE is little to interest the engineer in the I'arly 

history of elevators. Vitruvius describes an elevator 
built by Archimedes (236 B. C.), operated by man
power applied to a capstan revolving a drum on which 
the hoisting ropes were wound. Very little advance 
in the art was made from that time until George H. 
Fox & Company, of Boston, built a worm-gear eleva
tor in 1850. That this vertical form of railway did not 
follow the advance of horizontal railways is of course 
due to lack of demand for that class of transportation 
during the early application of steam power. Locali
zation of COlllluerce has filled its great centers of dis
tribution with merchants and merchandise to an ex
tent that has added story upon story to our buildings 
until primitive hoisting al?paratus and stairways can 
no longer accommodate thIs vertical traffic. 

Means for raising freight or passengers have always 
been adeqllate to the demands of the times, and the 
elevator engineer has never hesitated for an instant to 
furnish greater speed, travel, or lifting capacity when 
called upon to do so. Mechanical connection with line 
shafting, direct,conlJected steam hoisting engines, hy
draulic or electric hoisting machines operated by iso
lated plant or from outside source of power, are all 
capable of operating elevator cars at any desired speed 
or load with perfect safety and comfort. 

There are. however, so much elaborate and interest
ing detail in an elevator system, and such a variety of 
types, as to merit the consideration of this society. es
pecially as there is very little literature, aside, alas I 
from a voillminous amount of vituperous and un
profitable discussions upon this subject. Let me state 
at the beginning that no treatise on elevators can be 
written in the space permitted in a paper bl'fore this 
society; there are too many radically different types 
to more than briefly sketch the salient features of the 
most important; and the writer trusts that these will 
interflst the society to the extent of bringing out more 
complete papers upon individual types. 

Let us consider first, briefly, what the requirements 
of an elevator are, and then describe the different 
means used to meet them; in order of importance 
they are: 1. Safety. 2. Reliability. 

3. Durability. 
4. Economy. 
5. Control. 
6. Comfort. 
7. Speed, load, and travel. 
8. Compactness. 

SAFETY. 
Let us classify this by the things which are unsafe 

for an elevator to do : 1. To fall un retarded to the bottom of the hoist
way. 2. To be thrown by its counterbalance up against 
the top of the hoistway. 3. To be stopped at too great a speed in its descent 
by a safety catch on the car which will not stop i t  
gradually enough t o  avoid injury to the passengers, or 
by a safety catch stopping only one side of a car not 
built to stand a diagonal strain and thereby collapsing 
the car. 

4. To pay out hoisting rope after the car has been 
stopped by anything except its own hoisting machine 
in its descent. 5. To let the hoisting machine continue to hoist 
after the car has Illet the top of the hoistway, thereby 
breaking sOllie cOllnection between the hoisting ma
chine and the car. and depending upon the car safe
ties to prevent the car from falling to the bottom of 
the hoistway. 

6. To let the hoisting machine run the counter
weights into the top of the hoist way and possibly drop 
thelll on top of the car. 

7. To lose control of the hoisting machine in such a 
way as to alarm the passengers to the point of jump
ing on or oft a moving car and getting caught between 
car and hoistway door-sills and lintels. 

These are some of the unsafe features of some ele
vators which have been in general use for the last 
forty years, and can be taken as the typical conditions 
for which adequate safety appliances are provided on 
all first-class elevators. There are two genl'ral methods 
used to prevent a car from falling un retarded to the 
bottolll of the hoist way. One is to stop or retard the 
car before it attains undue spel'd. and the other al
lows it to fall unretarded till it rE>aches a cl'rtain dis
tance frolll the bottom of the hoist way, where it is 
brought to a gradual and safe stop. This latter is only 
used in addition to and never as a substitute for the 
first method. 

A description of all the devices to stop or retard an 
elevator car by this first llIethod would nearly fill a 
year's Transactions of this society. I will. therefore, 
describe only the typical ones in general use. 

The most simple device is that operated by the 
br!'aking of the hoisting ropes, which. unfortunately 

• Presented at the Washington meeting (May. 1899) of the American 
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for the utilitL of this device, is the rarest cause of a 
car falling. \Yhen, however, this does occur, and the 
break must be neal' enough to the car, if the hoisting 
machine is located in the lower part of the building, 
to prevent that part of the rope between the hoisting 
lIIachine and the overhead sheave from keeping suf
ficient tension where it is fastened to the car to pre
vent the device from working, the rope breaking in 
such a way as to relieve it of all tension at the car, a 

FIG. 1. 

safety catch is thrown into action gripping or locking 
on some support in the hoist way. 

This device is sometimes usel in addition to more 
reliable means, but is not considered as at all necessary 
by the leading elevator companies. Its general design 
is as follows: 

The hoisting ropes are either connected to the car 
by a bystem of levers, which are operated by a spring 
to throw the safety catches when the ropes slack, or 
they are connected to the car by levers or sheaves, 

speed lifting it by pressure of the air and operating 
the safety catches, or else by a pneumatic piston run
ning like a counterbalance in a closed box, the rope 
which carries it being connected to the car by a spring 
balance, causing it to operate t.he safety catches when 
the tension on its ropes is increased by increased air re
sistance due to acceleration. N either of these pneu
matic devices is considered to be reliable. 

Hydraulic resistance to prevent an elevator car from 
falling un retarded to the bottom of the hoist way is ap
plied simply as a hydraulic power pump driven by the 
car. It is usually located over the hoistway and driven 
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the counterweight. The drums between the car cross
heads are mounted on shafts which revolve in nuts 
fastened to the crossheads-a right-hand nut in one 
crosshead and a left-hand nut in the other; the ends 
of the crossheads bearing on either side of the steel 
guide rails act as braking clamps to check the car 
speed in case the ropes break between the car and the 
hoisting machine, thereby allowing the counterweight 
to overhaul these ropes, revoh'e the crosshead drums, 
and screw the crossheads together against the rails. 

The limitations of this device are its douutful grip
ping powers and the limited functions of its operating 
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FIG. 2. 
by a rope from the car when the car descends, and re·
versed by the counterweight rope when the car ascends, 
having its circlliatillg valve wide open during the 
ascent of the CUI'. This device has all the attributes 
of perfect safety, but adds materially to the friction 
losses of the elevator and to the cost of installation 
and maintenance. 

We now come to the most popular device for operat
ing an elevator· car safety-a centrifugal governor. 
This is located either on the car, acting directly on the 
safety catches, or over the hoistway. where it operates 
the safety catches on the car by retarding the rope, 
which is fastened to the car and drives the governor. 

Having described all methods in general use for oper-

device; it could not. be operated by a centrifugal gov
ernor with the rope connections here described. 

Wood guide rails form the easiest means of bringing 
an elevator car to a safe and gl'adual stop when it is 
descending too rapidly, and there are many forms of 
gripping devices for this purpose. The sharp-toothed 
caw is all right, provided it is not designed to impinge 
the rail to such a depth as to stop the car too suddenly. 
Other wood-rail grips either cut deep shavings or crush 
the rail as they slide. Wood rails, however, are be
coming less used every year, as they cost as much as a 
steel rail when they are constructed and erected in a 
first-class manner. Their present use is-principally for 
cheaper grades of elevators and dumbwaiters. 
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which balance the tension of the hoisting ropes against 
the tension of the counterweight ropes, allowing the 
counterweight ropes to operate the safety. 

This device is a very pretty exhibition safety. All 
that you have to do is to break the hoisting rope con
nections at the car, and the car is instantly locked to 
its safety supports. It can also be operated by grasp
ing the hoisting ropes from a landing door above the 
car, drawing them toward you, and letting them snap 
back. This test always satisfies elevator inspectors 
that the elevator is perfectly safe. 

All other Illeans used to prevent an elevator car from 
falling unretarded to the bottom of the hoistway are 
operated by acceleration of car speed, which is the 
only reliable means of operating an elevator safety. 
Inertia, pneulIJatic and hydraulic resistance, and cen
trifugal force are thus used. 

Inertia devices have only been tried on very slow
moving cars, one in the form of a sort of floating 
pinion held in a pocket on the side of the car and 
meshing in a rack secured to the hoist way, as shown 
in the sketch (Fig. 1). 

As the car descenns, the pinion revolves, as shown 
by the arrow, and under a slow speed remains in its 
pocket, but any sudden acceleration rolls it up the in
cline of the pocket and jams it in the rack. Increased 
frIction in the rack may have as much to do as inertia 
in this operation, but it certainly does its work all right 
on very slow-speed cars. 

Another inertia device consists in heavy pendulums 
attached to the car and oscillated by waving cams 
running up each side of the hoistway_ The length of 
the pendulullIs and the curves of the cams being de
termined to synchronize with the car speed, no retard
ing effect is obtainl'd until tl� speed increases, and 
then there is troll ble. The !loise and vibration of a car 
having !lorh ing but this device to sustain it against the 
force of g'1'a\'ity can better be i1uagined than described. 

PneullIati" I't'sistance is used to operate an elevator 
saff'ty catch either by a light wood fan board sus
pended below the car un balanced levers and filling 
the hoist way as much as possible, accelerations of car 
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ating the safety catches, we will now consider the 
catches and their merits. 

The rack and pawl is only adapted to slow· speed 
cars and where they are operated by the breaking of 
the hoisting ropes. as they could never stand the im
pact of a car falling at any speed above one hundred 
feet per minute. 

Another form of safety catch grips the smooth steel 
guide rail with as little slip as the rack and pawl, and 
is equally unfit to be operated by a centrifugal gov
ernor or any other device on a high-speed car. It has, 
however, been used to a great extent under such con
ditions. Its general design is shown in the sketch 

&ltomorCal' 

The best steel-rail gripping device has vise-like jaws, 
that are supposed to slide far enough along the rails to 
stop the car easily. The first form of this device 
brought into use, aside from that which screws the 
crossheads together as before described, had jaws 
operated by toggle joints, actuated by a right and 
left-hand threaded screw revolved by a rope controlled 
by a centrifugal governor, as shown in the drawing 
(Fig. S), 

This device has been modified to use spring power to 
operate the jaws instead of operating them by the 
governor rope direct, 

A car safety of this same general character, designed 

FIG. SA. 

(Fig. 2), where C is a sharply corrugated hard-steel 
roll, and is shown gripping the steel guide rail, B, 
by rolling up the incline of its pocket in the safety 
block, A. which is attached to the car. It nominall v 
rests in the bottom of this pocket clear of the rail, B, 
and is lifted up into cont.act by a tripping device. 

Another form of steel-rail grip is operat.ed by the 
ropes leading from the hoisting machine, making sev
eral turns around drums between the top crossheads of 
the car, and leading up over sheaves and down again to 
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b.v the writer and built in four sizes, varying from 2,500 to 40,000 pounds capacity, has stood some very 
satisfactory tests. Its construction is as follows: 

As shown on the plan, Fig, 5, the car guide rails, 
A A, which are steel tees accurately machined and 
highly polished by the guide shoes of the car and 
heavily lubricaten, are gripped on either side by the 
jaws, B B and B' B', These jaws are held on the ends 
of levers, a C and C' C', which are pivoted between 
jaw plates, D and D', and guide-shoe stands, C and C', 
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by eccentric pins; the angular adjustment of these ec
centric pins, by means of a locking lever, forms a 
means of taking up the wear of the jaws by setting 
them nearer the rails. 

On the other end of each jaw lever are two rolls, and 
between the rolls of each pair of levers are wedges, 

which, by forcing the rolls apart, force the jaws on the 
rails. Wedges, EE. are formed on the ends of rods, 
F F, which are tapped into spring head, F. Wedges, 
G G, are bolted to eye on the end of rod, H. which is 
tapped into spring head, H. thus using the helical 
spl'ing, J, under compression and drawing the two 
pairs of wedges together by its extension. We have 
here a device that applies a definite pressure to the 
rails, is adjusted for any pressure required to stop the 
car easily and insuring exactly the same pressure on 
each rail, relieving the car of diargonal strain. 

For the benefit of any who may entertain that 
ancient prejudice against the durability of springs, I 
will state that these particular springs, after being 
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held closed for over a year and worked their full work
ing distance over five hundred times, lose three per 
cent. of their free length and gain from fifteen to 
twenty per cent. in their resistance of compression. 

Fig. 6, the side elevation of this safety, shows the 
ootion of the centrifugal governor in releasing the 

spring and operating the wedges. The weights, K K. 
pivuted on pins, L L, are held against centrifugal force 
by a torsional spring wound on the governor sleeve 
and actin.R on the weights through the collar, M. and 
links, N N. which keep the two weights at equal dis
tance from the center of the spindle. Tripping speed 

adjustment is obtained by regulating the torsional re
sistance of this spring by turning the split clamping 
collar, 0, to which one end of the spring is secured. 

In hoisting, the governor weights lIJay hit the trig
ger, P, without tripping it, but as centrifugal force in
creases their radius of rotation in lowering, until they 
reach the trigger, the first weight that touches it 
knocks it  o ff  a t  the first blow. The Pickering gov
ernor is very generally used to trip elevator safeties, 

FIG. 8. 
but the writer'8 experience with it discovered that it 
sometimes tripped the safety when the car was being 
hoisted, and had a ·way of gently tapping the trigger 
almost off as the car descended, so that it would jar off 
at some unexpected moment when it was not wanted 
to do so. 
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The governor shown in Fig. 6 is revolved by the 
rope. S, which is secured to the top of the hoistway 
and leads to the governor pulley over the idle sheave, 
T. and is kept under proper tension by a weight at the 
lower end of it. 

Means for releasing the safety from inside of the car 
is obtained by a screw acting on the toggles, U U and 
U' U'. by means of the nut, V. and links, W W. This 
enables the operator to put his elevator in operation 
again withou t delay if the safety was only sprung by 
undue "peed of the hoisting machine, or lower the 
car to the next landing and let the passengers out 
if any accident has happened to the hoisting appara
tus. So great is the confidence of the men who install 
these safeties that they have been known to run the 
car from top to bottom of a high building, regulating 
its speed entirely by the safety jaws, without a rope on 
the car. 

This, however, is depending too much on the personal 
element, as the downward plunge of an elevator car, 
with nothing but free air to check it" is sufficiently try
ing to some men's nerves to make them forget for a few 
seconds what to do with tbat little screw which is hold
ing the safety off. If they let go of it, its pit.ch is steep 
enouKh to spin it out of its nut, but the natural in
stinct at such times is to hang on to e,-erything rather 
than let go of anything. The writer does not believe 
in making it possible to release the safety from the in
side of the car, but there are others who insist upon it, 
and the insurance companies do not object. 

We now come to that form of elevator safety that 
allows the car to fa!1 unretal'ded till it reaches a certain 
dist.ance from the bottom of the hoistway, where it is 
brought to a gradual and safe stop. But. this, as be
fore stated, is Ilsed only in addition to. and never as a 
substitute for, any of the safeties already described. 

There is but one form of this device worthy of con
sideration : that is the air cushion formed by t.he lower 
part of the hoistway. The value of this device was first 
discovered by Mr. Albert Betteley. of the firm of Wil
liams. Adams & Company. of Boston. in 1857. when one 
of his elevators in the State Street block in Boston fell 
to the bottom, loaded with boxes of sugar. and no in
jury occurred t.o the boxes. As the car had fallen 
from a considerable height with nothing apparent Ito 
check its speed, Mr. Betteley was led to look for some 
unusual cause for this successful fall, and discovered 
it in the comparatively airtight construction of the 
bottom of the hoistway. 

As a modern installation of this device I cannot do 
better than to quot.e from The Iron A/t?e of August 4, 1898, and reproduce the illustrations printed in that 
article: 

., The air cushion, located at the bottom of an eleva
tor shaft, posslOsses peculiar inherent advanta!!es which 
cannot be gainsaid. First and most esselltial, it is al
ways ready instantly to perform its work alld to do it 
successfully under all conditions. Of itself it ('anllot 
get out of order, since practically it is only a hole into 
which something m ay drop sometime. W'hether the 
car dropped one or twenty stories its movement would 
cease, not suddenly, but gradually and without shock. 
The first cost of the air cushion is small and the out
lay for its maintenance nil. It occupies space not 
otherwise valuable. All things considered, it is diffi
cult to understand why it is not more widely employed. 

"One of the most extensive and elaborate applica
tions of the elevator aIr cushion is to be found in the 
Empire building, at Broadway and Rector Street, 
New York, designed by Kimball & Thompson, Manhat
tan Life building. New York. The elevators were in
stalled by Otis Brothers & Company, New York, and 
the air cushions were designed by F. T. Ellithorpe, 136 
Libert.y Street, New York. 

.. The building is a twenty-story office building, re
cently completed and provided with all the most mod
ern appliances and conveniences. There are ten ele
vators, of the high speed hydraulic type, arranged in 
two group!! of five each, one group being shown in 
sectional plan, Fig. 8. While nine o f  the elevators are 
distinctly for passenger service, one is more powerful 
and is capable of lifting �afes weighing 8,000 pounds. 
Each shaft is entirely independent from the floor of 
the third story to the bottom and is inclosed by walls 
which are not perforated except by the door openings. 
This forms the air cushion proper. which, as indicated 
in Fig. 7, is about 50 feet in depth. The doors of the 
main floor and of the second floor are in two parts 
which slide in recesses in the wall. They are of bronze 
and of ample strength to resist the air pressure that 
would come upon them if a car should fall. The usual 
open ironwork is entirely absent on these two floors, 
solid masonry replacing it. The cars ha"e also been 
strengthened with the view of resisting this pressure. 
By conSUlting Fig. 7 it will be noticed that the shaft 
walls are battered for a short distance below the third 
story floor. This provides a graduated air escape and 
adapts the cushion to any fall which the car lIIay make. 
The car fits more closely in the lower portion of the 
shaft, the walls of which are vertical. It has been esti
mated that the air cushion should be in proportion of 1 to 6 of the travel; in the present instance t.he cushion 
is 50 feet and the travel 287 feet. In the bottom of each 
shaft is a suction valve which 'opens inwardly as the 
car ascends, thus preventing the vacuum which would 
result from the car leaving the cushion. There is also 
an Ellithorpe improved escape valve, which opens out
wardly into the atmosphere. It is 50 adjusted as to 
sust.ain the weight of a car under ordinary conditions, 
but will in case of accident relieve the cushion of un
due pressure when the car falls. It has been calculat.ed 
that the pressure in the air cushion if a car should fall 
from the top would be 3� pounds to the square inch. 
On July 18 a car weighing 2,000 pounds was dropped 
from the twentieth story. The efficiency of the cush
ion was shown by the fact that the eggs and incandes
cent lamps carried upon the floor of the car were un in 
jured." 

Any !<ubsequent fall should be like the first., as there 
are no joints, packing, or automatic devices to be reo 
lied upon to assure the reliability of this device, the 
car has inches of clearance in its dash-pot action, the 
air pressure varies with the velocity of the car, and the 
velocity of the car varies but little with the load. The 
first or experimental drop in the air cushion will be ex
actly like every other drop the car may make into it, 
and nothing but unmitigated vandalism could render 
it inoperative. (To be continued. ) 
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